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BREAST PAD ASSEMBLY CONTAINING A SKIN BENEFIT INGREDIENT 



The present invention relates to a breast pad assembly suitable for absorbing lacteal 
fluid which is comfortable to the human breast. More particularly, the present invention is 
directed to a disposable or re-washable breast pad assembly suitable for absorbing lacteal 
fluid which is comfortable to the human breast and contains a composition comprising a 
skin benefit ingredient such as a lipid comprising omega-3 fatty acids and/or essential fatty 
acids. 

During pregnancy, human breasts enlarge under the stimulation of hormones 
generated by the female body. Once the placenta is delivered, milk may be secreted from 
the nipples of the breast. Milk secretion from the breast is initiated by prolactin and is 
maintained by nipple-sucking stimulation. During the period of time breast feeding is 
maintained, the breasts and nipples are highly sensitive and may secrete milk even when 
suckling is not occurring. 

One possible complication of breast feeding after delivery that may lead the mother 
to discontinue lactation is cracked and painful nipples. During breast feeding, the nipple 
may become painful, sore, sting, and show fissures and ulcers. Cracked and painful 
nipples may be caused, in part, by the loss of naturally occurring lipids on the skin surface 
which may be lost during breast feeding. Due to skin lipid loss, the nipples and areolas 
may appear inflamed, bright pink, and/or may flake and peel. A decrease in the amount of 
breast milk moving through the nipple may cause the baby to suck energetically, bringing 
about nipple erosions. Several types of infections may also cause nipples to crack. 
Candida albicans is frequently implicated in the infection of cracked, painful nipples in 
lactating women. Currently, typical treatment regimens may include topical antiseptics, 
Nystatin cream, ointments, or oral anti-fungals if lactation is discontinued. 

Another complication from breast feeding is acute lactation mastitis which is an 
infectious breast disease that occurs in about 20% of lactating women. Tenderness of the 
nipple and/or breast is an initial symptom, and is usually accompanied by erythema, heat 
and edema. Breast feeding is encouraged as part of the treatment for mastitis but is often 
uncomfortable for the mother. Failure to tolerate frequent breast emptying may lead to 
early discontinuation of breast feeding. Oral antibiotics and/or over the counter drugs are 
typically used for treating mastitis, leading to exposure of the infant to the antibiotic or 
drug also. Failure to aggressively treat mastitis can result in an ascending infection of the 
lactiferous duct and more serious breast infection. 

Devices for preventing breast milk leakage from contacting and seeping into and 
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through clothing and bed linens are currently commercially available. Generally, these 
types of devices fall into two broad categories: nursing or breast pads and nursing or 
protective brassieres. These two categories each comprise two general sub-categories, 
reusable pads and disposable pads, and unitary brassieres and brassieres having 
5 replaceable absorbent pads. Although these devices are typically satisfactory for 
absorbing leaking breast milk and thereby keeping the milk from soaking through a 
woman's clothes or staining bed linens, currently available breast pads are not sufficiently 
capable of preventing or treating other problems associated with breast feeding such as 
nipple tenderness, nipple cracking and/or acute lactation mastitis. In addition, the breast 
10 pad itself as currently available may induce further frictional damage to the skin. As such, 
□3 a need exists in the marketplace for improved breast pads capable of enhancing nipple and 

y] breast skin health while still having the ability to prevent breast milk leakage, 

p Additionally, it would be highly beneficial if the breast pad could enhance nipple and 

* breast skin health while simultaneously improving the health of the baby. 

y 15 SUMMARY OF THE INVENTION 

^ The present invention provides breast pads incorporating a composition comprising 

IT a skin benefit ingredient for use by expectant and/or nursing mothers whose breasts have 

enlarged due to the presence of milk. During breast feeding, a mother can lose a 
significant amount of lipids from the breast and nipple skin resulting in inflammation, 

20 redness and potential infection to the breast and/or nipple. In accordance with the present 
invention, a composition comprising a lipid comprising omega-3 fatty acids is introduced 
onto the surface of the breast pad which faces the mother during use such that the omega-3 
fatty acids can be transferred from the breast pad to the mother's breast skin and nipple 
during use to replenish skin lipids lost from the breast and nipple skin during breast 

25 feeding. Along with providing a skin health benefit to the mother by replacing lost breast 
and nipple skin lipids and thereby improving skin barrier functions, omega-3 fatty acids 
can be ingested by the suckling baby to increase the amount of omega-3 fatty acids in the 
baby's diet to improve health. 

In another embodiment of the present invention, the lipid comprises an essential 

30 fatty acid which provides a skin health benefit to the mother and can also be ingested by 
the baby during breast feeding for improved health and development of the baby's nervous 
and immune system. Further, in another embodiment, the lipid incorporated onto the 
breast pad may be comprised of both omega-3 fatty acids and essential fatty acids. This 
combination of both omega-3 fatty acids and essential fatty acids may be highly beneficial 

35 to both the mother and the baby simultaneously. 
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Briefly, therefore, the present invention is directed to a breast pad for absorbing 
fluid leaking from a breast of a woman and minimizing the soiling of clothing worn by the 
woman. The breast pad has a front side which faces the breast and a back side which faces 
the clothing. The front side of the breast pad comprises from about 1 .Og/m 2 to about 30 
5 g/m 2 of a composition for improving breast and nipple skin health. The composition 
comprises omega-3 fatty acids. 

The invention is further directed to a breast pad for absorbing fluid leaking from a 
breast of a woman and minimizing the soiling of clothing worn by the woman. The breast 
pad has a front side which faces the breast and a back side which faces the clothing. The 

10 front side of the breast pad comprises from about 1 .Og/m 2 to about 30 g/m 2 of a 

composition for improving breast and nipple skin health. The composition comprises 
omega-3 fatty acids and omega-6 fatty acids. 

The invention is further directed to a breast pad for absorbing fluid leaking from a 
breast of a woman and minimizing the soiling of clothing worn by the woman. The breast 

15 pad has a front side which faces the breast and a back side which faces the clothing. The 
front side of the breast pad comprises from about 1.0g/m 2 to about 30 g/m 2 of a 
composition for improving breast and nipple skin health. The composition comprises 
from about 1% (by total weight of the composition) to about 15% (by total weight of the 
composition) of flaxseed oil. 

20 The invention is further directed to a breast pad for absorbing fluid leaking from a 

breast of a woman and minimizing the soiling of clothing worn by the woman. The breast 
pad has a front side which faces the breast and a back side which faces the clothing. The 
front side of the breast pad comprises from about 1.0g/m 2 to about 30 g/m 2 of a 
composition for improving breast and nipple skin health. The composition comprises 

25 linoleic acid, alpha linoleic acid, eicosapentenoic acid, and decosahexenoic acid. 

The invention is further directed to a method of treating or preventing nipple 
tenderness and cracking on the breast of breast feeding woman. The method comprises 
first introducing a composition onto a front side of a breast pad to be worn by the woman. 
The breast pad comprises a front side which faces the wearer and a back side which faces 

30 the clothing. The composition introduced onto the breast pad comprises omega-3 fatty 
acids. The composition is transferred from the breast pad to the nipple and breast of the 
woman during wear such that the omega-3 fatty acids contact the nipple of the breast and 
replace skin lipids lost by the mother during the breast feeding. 

The invention is further directed to a method of supplementing the nutrient intake 

35 of a breast feeding infant. The method comprises first introducing a composition onto a 
front side of a breast pad to be worn by the woman. The breast pad comprises a front side 
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which faces the wearer and a back side which faces the clothing. The composition 
introduced onto the breast pad comprises omega-3 fatty acids. The composition is 
transferred from the breast pad to the nipple and breast of the woman during wear such 
that the omega-3 fatty acids contact the nipple of the breast. Finally, the omega-3 fatty 
5 acids are transferred from the nipple and breast of the woman to the infant during breast 
feeding. 

Other objects and features of this invention will be in part apparent and in part 
pointed out hereinafter. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

10 In accordance with the present invention, it has been discovered that breast and 

nipple infection and nipple cracking and peeling and nipple fissures and ulcers caused by 
breast feeding and infection after delivery can be substantially minimized or eliminated by 
introducing a composition comprising a lipid onto a breast pad worn by the woman to 
control unwanted leakage of breast milk. The breast pad can be used as a skin wellness 

15 system to supply natural ingredients, such as lipids rich in omega-3 fatty acids, to the 

nipple and breast skin that are lost during breast feeding. Surprisingly, lipids containing 
high concentrations of omega-3 fatty acids provide a significant skin health benefit to the 
nipple and breast skin of the woman by enhancing skin barrier properties, providing anti- 
inflammatory and antimicrobial activity, and by reducing friction between the breast pad 

20 and the nipple and breast skin during use of the breast pad. Further, ingestion of the 

omega-3 fatty acids by the nursing child may lead to numerous health benefits. Along 
with lipids having a high concentration of omega-3 fatty acids, other lipids having a high 
concentration of omega-6 fatty acids and/or essential fatty acids can be introduced onto the 
breast pad in a suitable composition to improve the skin health of the mother and the 

25 health of the suckling baby. Additionally, other additives such as natural moisturizing 
factors or humectants can be used in combination with the lipids described herein to 
provide additional benefits to the breast and nipple skin of the mother, and potentially 
improve the health of the baby. 

In accordance with the present invention, there is provided a breast pad or nursing 

30 pad containing a composition comprising a skin health benefit ingredient. The breast pad 
is used as a skin wellness system to supply skin supplements to the breast skin and nipple 
that may be lost from the breast and nipple during breast feeding, and may also indirectly 
supply important fatty acids to the nursing child. As used herein, the terms "breast pad" or 
"nursing pad" are intended to mean either disposable or re-washable pads, liners, or inserts 

35 for use with or without a brassiere to absorb leakage from a woman's breast such that the 
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clothes or bed linens of the woman are not soiled. Breast pads are known in the art and 
typically are comprised of at least three distinct layers. The first layer, which generally 
faces the breast skin and nipple, is typically comprised of a wicking material for wicking 
moisture away from the breast to a second layer. The second layer is typically a highly 
absorbent layer which accepts moisture from the wicking material. This second layer is 
where the moisture is typically held. The third layer, which typically faces the clothes of 
the wearer, or the brassier, is generally comprised of a moisture resistant layer to keep the 
outer clothing or brassier dry. As one skilled in the art will recognize, there are numerous 
types and styles of breast pads available and all can be used in accordance with the skin 
benefit ingredients described herein. 

In one embodiment of the present invention, a composition comprising a lipid is 
introduced onto the face of a breast pad facing and in contact with the woman's breast. As 
used herein, the term "lipid" includes, but is not limited to, fats and oils and their acid 
analogues (i.e., fatty acids). As mentioned above, a significant amount of breast skin 
lipids may be lost from the outer layer of the skin, the stratum corneum, during breast 
feeding by the mother. The loss of these breast skin lipids, which are required for proper 
skin barrier functions which protect against water loss and infection, along with other 
events which occur during breast feeding such as nipple and breast hydration, can lead to a 
compromised stratum corneum and subsequent problems with the breast skin and nipple 
including cracking, peeling, soreness, ulcers and infection. 

In accordance with the present invention, compositions containing lipids are 
introduced onto a breast pad and transferred to the breast skin and nipple during normal 
wear and use to replenish the natural supply of skin lipids and improve the health of the 
breast and nipple skin. Because breast pads are typically worn by nursing mothers for a 
substantial period most days during nursing, the breast pads of the present invention can 
consistently supply lipids, and possibly other compounds, to the breast and nipple skin to 
help repair and protect damaged skin. Lipids suitable for introduction onto the breast pad 
of the present invention can be found in numerous oils including, for example, fish oil, 
olive oil, canola oil, walnut oil, flaxseed oil, cottonseed oil, avocado oil, lanolin, safflower 
oil, soybean oil, and sunflower oil. These lipid sources, as well as others, can be used 
alone or in combination to provide the desired concentration or combination of lipids on 
the breast pad. Typically, the composition comprising the lipid is introduced onto the 
bodyfacing surface of the breast pad such that the bodyfacing surface will contain from 
about 0.1 grams of composition/m 2 of fabric to about 30 grams of composition/m 2 of 
fabric. Generally, the lipid can be sprayed directly onto the bodyfacing side of the breast 
pad, or can be immobilized on the surface of the bodyfacing side of the breast pad to 
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produce the intended benefit. 

When introduced onto the breast pad, the lipid is typically formulated into a liquid 
(for spraying) or a solid (for solid immobilization) composition which is introduced onto a 
portion or the entire bodyfacing surface of the breast pad. The composition can be solid or 
semisolid in accordance with the present invention, and may, for example, contain 
petrolatum, or other additives as discussed herein, to improve formulability and other 
aspects of composition. The composition may be in a variety of forms, including, but not 
limited to, emulsions, lotions, creams, ointments, salves, suspensions, encapsulations, gels, 
and the like. The composition can be applied to the bodyfacing side of the breast pad 
using a variety of techniques including foam application, spraying, slot coating and 
printing. The present invention also encompasses technology that would permit 
integration of the composition directly with fibers or other materials used to form the 
breast pad. As mentioned above, the compositions can be applied to the bodyfacing 
surface of the breast pad in amounts of from about 0.1 g/m 2 of breast pad fabric to about 
30 g/m 2 of breast pad fabric. 

Compositions, such as those containing petrolatum along with the lipid, are 
typically applied to the bodyfacing material of the breast pad during manufacture. In order 
to process and apply the formulations to the bodyfacing materials, it is preferred that the 
formulations be in a semi-solid or fluid state. However, in order to have stability on the 
bodyfacing material after manufacture, the formulations need to be semi-solid or solid 
across a wide range of shipping and storage temperatures. The lipid containing 
compositions of the present invention may also include from about 1% (by total weight of 
the composition) to about 99% (by total weight of the composition) of one or more 
solidifying agents. More specifically, the compositions may include from about 25% (by 
total weight of the composition) to about 75% (by total weight of the composition) of 
solidifying agents. Even more specifically, the compositions may include from about 40% 
(by total weight of the composition) to about 60% (by total weight of the composition) of 
solidifying agents. Solidifying agents are capable of solidifying the composition so that 
the composition is solid at room temperature and has a penetration hardness of at least 
about 5 millimeters. More specifically, the solidifying agents include one or more 
materials that are capable of solidifying the natural fats/oils and emollient combination so 
as to have a penetration hardness of from about 5 millimeters to about 365 millimeters at 
25°C. Further, the solidifying agents solidify the emollient (or the fats/oils/emollients 
combinations when fats and oils are used in the composition) so that it has a melting point 
between about 32°C and about 100°C. One or more solidifying agents can be selected 
from alkyl siloxanes having a melting point greater than about 35°C, polymers, waxes 
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(.tal. vegetable or mineral), ^mal oils having a melting point 

* 35°C or greater, fatty «« — " Uair £g agents include, bu, are no. 

, imit ed to, the following <^ ^ rEG-12 camauba, cerasin, 

behenate, candelilla wax, <™* uba ^* ^crystalline wax, lanohn wax, 
hydro genatemicrocrystallinewax,,o ) obawax m ry Cij . Cl! lactate, 
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hydrogenatedpalmoiLhydrogenatedpahn^d oj oyUaurate , stearyl 

, 0 palmitate, octadecyl hexadecanoate, octadecy P hexacosa „a.e, shellac wax, 

octanoate, tetradecyl-octadecanyl «-" f j^.. 
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The lipid containing 40 % (by total weigh, of the 

25 composition) of one or more fatty a Icoho Is ^ ^ md 

pre sen, invention in solid form. A-*^^, we ,l as acting as an emollient, 
stahil^ng the compositions on total weight of the 

More specifrcally, the ""^^^^p^ of fatty alcohols. As used 
composition) to about 25% (by ^T^^'J^ to, to following materials: 
3„ herein, suitable fatty alcohols mclud* butareno ^ ^ s(earyl 

alcohol, arachidyl alcohol, behenyl *^ invention may also include 

The lipid «^r P ^^X««ta««*i^^^ 

sterols, sterol derivaUves or matures of bo* ^ch ^ ^ ^ 

enhancement and skin barrier recovery. Typ.cal amo 
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total weight of the composition) to about 10% (by total weight of the composition). 
Sterols and sterol derivatives include compounds such as beta-sterols with a tail on the 17 
position and no polar groups, such as cholesterol, C 10 -C 30 cholesterol/lanosterol esters, tall 
oil sterols, soy sterols, sterol esters and mixtures of these compounds. More specifically, 
5 the composition of the present invention may include from about 0.5% (by total weight of 
the composition) to about 5% (by total weight of the composition) of sterols, sterol 
derivatives or mixtures of both. Examples of suitable sterol compounds include 
cholesterol, sitosterol, stigmasterol, and ergosterol, as well as C 10 -C 30 
cholesterol/lanosterol esters, cholecalciferol, cholesteryl hydroxystearate, cholesteryl 

10 isostearate, cholesteryl stearate, 7-dihydrocholesterol, dihydrocholesterol, 

dihydrocholesteryl octyldecanoate, dihydrolanosterol, dihydrolanosteryl octyldecanoate, 
ergocalciferol, tall oil sterol, soy sterol acetate, lanasterol, soy sterol, avocado sterols, 
sterol esters and mixtures thereof 

The lipid containing compositions of the present invention may also include from 

15 about 0.1 % (by total weight of the composition) to about 10% (by total weight of the 
composition) of one or more extracted botanicals. More specifically, the compositions 
may include from about 0.5% (by total weight of the composition) to about 5% (by total 
weight of the composition) of one or more extracted botanical actives. The extracted 
botanical actives, in combination with the other components of the composition, provide 

20 several benefits to the skin, particularly skin that is frequently covered by an absorbent 
article. The extracted botanical actives in combination with other components of the 
composition such as the lipids, can act as anti-irritants and antioxidants on the skin's 
surface. Significantly, the botanical extracts may also prevent the oxidation of the lipids 
of the present invention in the composition, thus allowing the lipids to maintain 

25 effectiveness. Extracted botanical actives can include any water-soluble or oil-soluble 

active extracted from a particular plant. Examples of suitable extracted botanical actives 
are actives extracted from echinacea, yucca glauca, grape seed extract, willow herb, basil 
leaves, oregano, carrot root, grapefruit fruit, fennel fruit, rosemary, thyme, blueberry, bell 
pepper, black tea, blackberry, black currant fruit, Chinese tea, dandelion root, date palm 

30 fruit, gingko leaf, green tea polyphenols (including epicatechin gallate and 

epigallocatechin 3-O-gallate), hawthorn berries, licorice, oolong tea, sage, strawberry, 
sweet pea, tomato, vanilla fruit, neohesperidin, quercetin, rutin, morin, myricetin, 
chlorogenic acid, glutathione, glycyrrhizin, centella asiatica, chamomile, comfrey, 
cornflower, horse chestnut, ivy {Herdera helix), magnolia, mimosa, oat extract, pansey, 

35 seabuckthorn, white nettle, witch hazel, and any combinations thereof. Botanicals are 

primarily extracts of the plants from which the originate and botanicals are available from 
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suppliers as part of a composition that also contains an extracting solvent. Amounts of the 
botanicals in the compositions of the present invention in terms of active component (not 
extract) may range from about 0.000001% (by total weight of the composition) to about 
10% (by total weight of the composition). Desirably, the amount of active botanical is 
5 from about 0.00001% (by total weight of the composition) to about 5% (by total weight of 
the composition) and more desirably from about 0.001% (by total weight of the 
composition) to about 1% (by total weight of the composition). Further, it is also desirable 
that the amount of active botanical if from about 0.001% (by total weight of the 
composition) to about 0.5% (by total weight of the composition), and more desirably from 
10 about 0.001% (by total weight of the composition) to about 0.1% (by total weight of the 
composition). 

The lipid containing compositions of the present invention may further include 
from about 0. 1% (by total weight of the composition) to about 10% (by total weight of the 
composition) of one or more emollients to help maintain the soft, smooth and pliable 

15 nature of skin. The emollients have the ability to remain on the skin surface in the stratum 
corneum to act as lubricants to reduce flaking and improve the skin's appearance. More 
specifically, the compositions may include from about 0.5% (by total weight of the 
composition) to about 5% (by total weight of the composition) of emollient(s). Even more 
specifically, the compositions of the present invention may include from about 1% (by 

20 total weight of the composition) to about 5% (by total weight of the composition) of 

emollient(s). Suitable emollients include petroleum based oils, petrolatum, vegetable oils, 
mineral oils, lanolin and its derivatives, fatty esters, glycerol, glycerol esters and their 
derivatives, propylene glycol esters and their derivatives, alkoxylated carboxylic acids, 
alkyoxylated alcohols, fatty alcohols, alkyl methicones, alkyl dimethicones, phenyl 

25 silicones, alkyl trimethicones, dimethicone and mixtures of such compounds. The 

dimethicone can be blended with the other components through the addition of water- 
based emulsions containing dimethicone. 

Optionally, the lipid containing compositions of the present invention may include 
from about 1% (by total weight of the composition) to about 20% (by total weight of the 

30 composition) of one or more viscosity enhancers. The viscosity enhancers can be added to 
increase the melt point viscosity of the compositions. Increasing the melt point viscosity 
gives better stability of the compositions on the bodyfacing materials of the articles. The 
viscosity enhancers also improve the stability of the compositions at the stability 
temperature of about 130°F (54.5°C). Having high viscosity (>50,000 centipoise) at 

35 elevated temperatures prevents the compositions from migrating into or away from the 
materials to which they are applied. However, the viscosity enhancer component also 
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provides a low viscosity (<5,000 centipoise) for the compositions under high shear and at 
processing temperatures. The viscosity enhances suitable for use with the present 
invention are capable of providing a desirable viscosity to the compositions of the present 
invention, depending on shear and temperature conditions. The viscosity enhancers are 
5 suitable for use for many compositions having a range of melting points. While it is 

desirable for compositions of the present invention to have increased viscosity under "hot 
box car" stability conditions, the increased viscosity can be maintained, in part, through 
p the use of one or more viscosity enhancers up to the melting point of the particular 

Q compositions. Typically, process temperatures are approximately 5°C above the melting 

^ 10 point of the composition. Examples of suitable viscosity enhancers for use in combination 

03 with the compositions and products of the present invention include, for example, 

jy polyolefin resins, lipophilic/oil thickeners, ethylene/vinyl acetate copolymers, organically 

Q modified clays, polyethylene, silica, silica silylate, silica methyl silylate, colloidal silicone 

: . dioxide, alkyl hydroxy ethyl cellulose, other organically modified celluloses, glycol 

u, 15 montanate, PEG- 12 carnauba, C 20 -C 40 alkyl hydroxystearyl stearate, 

yf polyperfluoromethylisopropylether montan wax, and mixtures of these compounds. Many 

q of the solidifying agents described herein have also been found to provide the same 

H*. benefits to the compositions described herein as the viscosity enhancers. 

In addition to one or more viscosity enhancers, the compositions of the present 
20 lipid-containing compositions of the present invention may also include one or more 

rheology modifiers. Rheology modifiers are compounds that increase the viscosity of the 
compositions at lower temperatures as well as process temperatures. Rheology modifiers 
or suspending agents also provide "structure" to the compositions to prevent settling out 
(separation) of insoluble and partially soluble components. Other components or additives 
25 of the compositions may effect the temperature , viscosities, and rheologies of the 

compositions. By increasing the viscosity at process temperatures, the rheology modifiers 
will increase the low shear viscosity about 50,000 centipoise. However, the rheology 
modifiers are thixotropic in behavior; therefore, their viscosity decreases as shear and 
pressure increases. Consequently, when the rheology modifiers are used in the 
30 compositions described herein, they maintain the suspension of insoluble and partially 
soluble components. This capability can be particularly important if, during processing, 
the composition must be left stagnant in process lines and hoses. The rheology modifiers 
will maintain the suspension of the insoluble and partially soluble components for a period 
of time that depends on the viscosity of the composition and on the amount of rheology 
35 modifier present. The thixotropic behavior of the rheology modifiers causes their 

viscosity to drop when processing is resumed and the composition is no longer stagnant 
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due to the application of pressure and shear forces. In addition to stabilizing the 
suspension of insoluble and partially soluble components, the rheology modifiers of the 
invention also help to stabilize the compositions on the bodyfacing or other materials to 
which the compositions are applied. Examples of suitable rheology modifiers include 
5 silica, silica silylate, silica methyl silylate, quaternary starch compounds, quaternary 
modified clays, organically modified clays, and mixtures thereof. Such rheology 
modifiers can help maintain the suspension of an insoluble emollient, such as a siloxane, 

q or particulates such as microencapsulates, anionic polymers, clays and inorganic materials, 

within the compositions. The compositions described herein can include from about 0.5% 

3! 10 (by total weight of the composition) to about 20% (by total weight of the composition) of 

153 one or more rheology modifiers. 

in 

Z~ The use of a rheology modifier or more than one rheology modifier, such as an 

Q organically modified clay in combination with silica, can provide a benefit to the rheology 

: of the compositions of the present invention by increasing the viscosity of the 

U, 15 compositions at process temperatures. When a silica, an organically modified clay or both 

y are used in an ointment or lotion type composition, it is expected that they will increase 

f — g 

Sj the hardness of the composition and, consequently, have a potentially negative effect on 

H» transfer of the ointment or lotion to the skin. However, when a natural clay or a synthetic 

analog of a natural clay is used in combination with an organically modified clay or a 
20 silica, there is an unexpected, synergistic enhancement of the rheology of the composition. 
The organically modified clay and silica assist the suspension of the natural clays/synthetic 
analog of a natural clay in the compositions of the present invention. While the 
penetration hardness of the composition increases, the transfer of the composition is not 
affected due to rheology enhancement and, in many instances, the transfer is increased. 
25 When a natural clay or synthetic analog of a natural clay is combined with an organically 
modified clay or a silica, a small amount of shear (such as rubbing) will unexpectedly 
cause the composition to become soft and spread easily. Therefore, when such a 
combination is used in the compositions of the present invention, there is an improvement 
in the transfer of the composition from the bodyfacing surface to the nipple and breast 
30 skin. Though these composition provide improved transfer from the product to the nipple 
and breast skin, they remain stable on the product surface under storage conditions. 
Natural clays include montmorillonite, bentonite, beidellite, hectorite, saponite, stevensite, 
magnesium aluminum silicate and similar clays. Synthetic analogs of natural clays, such 
as laponite synthetic clay available from Southern Clay Products, Inc. of Gonzales, Texas 
35 can also be used to provide the rheology benefit to compositions described herein when 
used in combination with organically modified clays or silica. 
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The lipid containing compositions of the present invention typically have a melting 
point of from about 32°C to about 100°C. Melting behavior in this range provides 
compositions that are relatively immobile and localized on the bodyfacing surface of the 
breast pads of the present invention. Though relatively immobile and localized at room 
temperature, the compositions are also readily transferable to the wearer of the breast pad 
at body temperature through natural rubbing or friction during wearing and/or through 
adhesion of the lipid containing composition to the skin of the wearer. The compositions 
also maintain their integrity and are not completely liquid at elevated temperatures such as 
may be experienced during storage. Stability in a solid state at elevated temperatures is 
made possible, in part, by the melting point and structure provided by the solidifying agent 
and the addition of viscosity enhancers and rheology modifiers, if needed, in the 
formulation. Desirably, the composition of the invention are easily transferable to the skin 
by way of normal contact, including adhesion of the composition to the skin, wearer 
motion and/or body heat. Because the compositions are relatively immobilized on the 
bodyfacing surface of the breast pad, the quantities of the compositions necessary to 
provide the desired skin barrier benefits are reduced. In addition, special barrier or 
wrapping materials may not be necessary for the breast pads of the present invention. 

The compositions of the present invention have high shear viscosities of less than 
about 5,000 centipoise at processing temperatures such as at a temperature of about 60°C 
or higher. The melting points and, therefore, the processing temperatures vary for 
different compositions of the invention. At about 55°C or less, the compositions have low 
shear viscosities greater than about 50,000 centipoise. The compositions can have process 
viscosities of less than about 100 centipoise under shear and pressure. The compositions 
may also have a penetration hardness of from about 5 millimeters to about 365 millimeters 
at 25°C. 

In a preferred embodiment of the present invention, the lipid introduced onto the 
breast pad comprises at least some omega-3 fatty acids; that is, the lipid comprises at least 
some fatty acids wherein the first double bond between carbon atoms occurs three carbon 
atoms away from the omega end of the lipid molecule. Preferably, the lipid introduced 
onto the breast pad in the compositions of the present invention comprises a high 
concentration of omega-3 fatty acids. The three omega-3 fatty acids are alpha linolenic 
acid, eicosapentenoic acid, and docosahexenoic acid; all or some of which can be used 
alone or in combination and be incorporated onto a breast pad in accordance with the 
present invention to replace lipids lost during breast feeding, and provide a health benefit 
to the nursing baby. Preferably, the omega-3 fatty acid containing composition 
incorporated into the breast pad contains from about 0.05% (by total weight of the 
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composition) to about 1.5% (by total weight of the composition) and more preferably from 
about 0.1% (by total weight of the composition) to about 1% (by total weight of the 
composition) of omega-3 fatty acids. Although amounts of omega-3 fatty acids in the 
composition less than about 0.05% (by total weight of the composition) are within the 
5 scope of the present invention and would provide some benefit to the nipple and breast 

skin, a larger amount is typically desired for improved health of the nipple and breast skin. 
Further, although amounts of omega-3 fatty acids in the composition greater than about 
PI 1.5% (by total weight of the composition) are within the scope of the present invention, 

*D typically such high concentrations are not required to realize the benefits of the present 

% 10 invention. 

CO The omega-3 fatty acids on the breast pad enhance nipple and breast skin health by 

Jij replacing lipids lost from nipple and breast skin during breast feeding. Further, the 

p omega-3 fatty acids comprising the lipid may also provide some anti-inflammatory and 

f antimicrobial benefit to the nipple and breast skin further reducing the chance of infection 

La, 15 and/or irritation, and further improving the health of the breast and nipple skin. As such, 

W omega-3 fatty acids, when introduced onto the breast and nipple skin surface through 

J2 interaction with the breast pad, may reduce swelling of the nipple and breast and may 

M> control the growth of unwanted microbes which can lead to infection or ultimately be 

transferred from the nursing mother to the baby during breast feeding. Significantly, 
20 because breast pads are generally worn by the woman to control leakage as soon as milk is 
delivered to the breast, lipids are continuously replaced on the nipple and breast early in, 
and throughout, the breast feeding cycle, which can reduce the possibility of the woman 
having significant breast or nipple discomfort or infection, which can ultimately lead to the 
discontinuation of nursing. 
25 Along with the significant benefits lipids comprising omega-3 fatty acids can 

impart on the breast and nipple skin of the mother, these omega-3 fatty acids can also be 
ingested by a baby during breast feeding and lead to improved health for the child as the 
omega-3 fatty acids are on the breast and nipple skin of the mother. It is known that 
omega-3 fatty acids and their derivatives are essential for the proper development of a 
30 baby's nervous and immune systems, and may also directly affect the cardiovascular 

system. It is also well-known that many babies can be deficient in omega-3 fatty acids, 
which can in turn negatively effect the development of these critical systems in the baby's 
body. By incorporating lipids containing omega-3 fatty acids onto the breast pad of the 
present invention such that some of the fatty acids are transferred onto the mother's nipple 
35 and breast, along with the skin benefits obtained by the mother, the child can ingest some 
of the omega-3 fatty acids with the mother's milk during breast feeding, thereby increasing 
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the amount of omega-3 fatty acids available in the child's body resulting in improved 
health. 

Numerous sources of lipids comprising omega-3 fatty acids are known and can be 
used in combination with a breast pad within the scope of the present invention. 
5 Specifically, fish oil, olive oil, canola oil, walnut oil and flaxseed oil contain a particularly 
high concentration of omega-3 fatty acids and can be introduced in suitable composition 
onto the breast pads of the present invention to produce the desired benefits. A 
particularly preferred source of omega-3 fatty acids is flaxseed oil, which is the richest 
source of omega-3 fatty acids, and contains from about 55% to about 65% alpha linoleic 

10 acid. Also, combinations of any one or more of the above-noted omega-3 fatty acid 
sources can be utilized in combination with the breast pad of the present invention to 
produce the intended benefits. 

Numerous lipids which can be introduced onto the breast pad of the present 
invention comprise omega-6 fatty acids in addition to omega-3 fatty acids. Omega-6 fatty 

15 acids are also beneficial in replenishing breast and nipple skin lipids lost during the breast 
feeding process. For example, corn oil, cottonseed oil, safflower oil, and sunflower 
contain relatively high percentages of omega-6 fatty acids; these sources can be used in 
combination with omega-3 fatty acid sources in accordance with the present invention. 
Many lipids suitable for introduction onto the breast pad of the present invention comprise 

20 a high percentage of both omega-3 fatty acids and omega-6 fatty acids. Both of these fatty 
acids are suitable for use on the breast pad of the present invention for replenishing breast 
and nipple skin lipids lost during the breast feeding process. 

Omega-3 fatty acids and omega-6 fatty acids compete in the metabolic pathway of 
humans. As such, too high a concentration of omega-6 fatty acids present in the body can 

25 inhibit the metabolism of omega-3 fatty acids which are critical for good health. Because 
both omega-3 and omega-6 fatty acids may be transferred from the breast pad to the breast 
and nipple skin and may be ultimately ingested by a baby during breast feeding, it is 
preferred that when omega-6 fatty acids are introduced onto the breast pad in combination 
with omega-3 fatty acids, that the ratio of omega-3 fatty acids to omega-6 fatty acids be 

30 controlled. If too much omega-6 fatty acid is ingested into the baby and not enough 

omega-3 fatty acid is present, the baby may be subjected to various forms of inflamation 
or other unwanted problems. As such, when lipids comprising both omega-3 fatty acids 
and omega-6 fatty acids are introduced onto the breast pad in a composition in accordance 
with the present invention, it is preferred that the weight ratio in the composition of 

35 omega-3 fatty acids to omega-6 fatty acids be from about 1 :2 to about 1 :4, respectively. 
Such a weight ratio will not only replenish skin lipids on the mother's breast and nipple 
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skin, but may also be safely ingested by the baby and significantly benefit the health of the 
baby by supplying a healthful ratio of omega-3 and omega-6 fatty acids. 

In another embodiment of the present invention, lipids comprising essential fatty 
acids can be introduced onto a face of a breast pad which faces the breast during wear to 
5 improve the health of the woman's breast skin and nipple and potentially improve the 
health of the suckling baby. As used herein, the term "essential fatty acids" means fatty 
acids which cannot be synthesized by the human body and must be obtained from a dietary 
source. Because humans lack the required enzyme to introduce carbon-carbon double 
bonds at carbon atoms beyond the ninth carbon atom in unsaturated fatty acids (the ninth 
10 carbon atom from the omega end of the chain), linoleic acid (an omega-6 fatty acid) and 
alpha linolenic acid (an omega-3 fatty acid) are essential fatty acids that must be obtained 
by humans from a dietary source to ensure good heath. Many humans have been found to 
be deficient in essential fatty acids which can lead to numerous heath ailments and 
problems. 

15 On human skin, the essential fatty acids linoleic acid and alpha linolenic acid can 

be chemically altered to monohydroxy fatty acids. It is known that the enzyme epidermal 
15-lipoxygenase can chemically alter essential fatty acids and their derivatives to 
monohydroxy fatty acids. For example, this skin enzyme chemically alters dihomo- 
gamma-linolenic acid to 15-hydroxyeicosatrienoic acid, eicosapentaenoic acid to 15- 

20 hydroxyeicosapentaenoic acid, and docosahexaenoic acid to 17-hydroxydocosahexaenoic 
acid. These monohydroxy acid analogues of the essential fatty acids exhibit anti- 
inflammatory properties in vitro by modulating the secretion of inflammatory eicosanoids 
and cytokines by competitive inhibition of the eicosanoids synthase systems. Also, these 
analogues may exhibit antimicrobial activity on the skin's surface. As such, by 

25 introducing essential fatty acids onto the face of a breast pad which faces the breast of a 
woman during use, the fatty acids can replenish lost skin lipids and any monohydroxy 
fatty acid analogues generated on the skin's surface from these essential fatty acids may 
generate a local cutaneous anti-inflammatory effect and antimicrobial on the breast skin 
and nipple of the woman. This anti-inflammatory effect may serve as an improved 

30 alternative to common in vivo mono-therapies currently utilized as the ingestion by the 
suckling baby of these essential fatty acids or their analogues will not be harmful to the 
baby, and may supply essential fatty acids to the baby to improve health. Further, the 
essential fatty acids could be used in combination with standard skin protectants such as 
petrolatum and therapeutic regimes such as hydrocortisone for the management of 

35 inflammatory skin disorders. 

In accordance with the present invention, it is preferred that the lipid comprising 



K.C.No. 17,129 
GHB/CMG 



16 



KCC 4775 
PATENT 



the essential fatty acid to be introduced onto the breast pad contain at least about 1% 
essential fatty acid, more preferably at least about 5% essential fatty acid, and more 
preferably at least about 10% essential fatty acid. Sources (including both seeds and oils) 
containing linoleic acid include safflower, sunflower, walnut, sesame, hemp, grape, 
peanut, evening primrose, chia, kukui or candlenut, canola, soybean, wheat germ, flax, rice 
bran, corn and olive. Sources (including both seeds and oils) containing alpha linoleic 
acid include flax, chia, kukui or candlenut, hemp, pumpkin, walnut, and soybean. 
Preferably, the essential fatty acid containing composition incorporated into the breast pad 
contains from about 0.05% (by total weight of the composition) to about 1.5% (by total 
weight of the composition), more preferably from about 0.1% (by total weight of the 
composition) to about 1% (by total weight of the composition) of essential fatty acids. 
Although amounts of essential fatty acids less than about 0.05% (by total weight of the 
composition) are within the scope of the present invention and would provide some benefit 
to the nipple and breast skin, a larger amount is typically desired for improved health of 
the nipple and breast skin. 

In an alternative embodiment of the present invention, lipids comprising omega-3 
fatty acids and essential fatty acids can be introduced onto the face of a breast pad facing 
and in contact with the woman's breast. Optionally, omega-6 fatty acids may also be 
introduced onto the breast pad with this embodiment. In this embodiment, both omega-3 
fatty acids and essential fatty acids act to replenish lost breast and nipple skin lipids as 
described above and also can be ingested by a suckling baby to improve the baby's health. 
If omega-6 fatty acids are introduced onto the breast pad along with the omega-3 fatty 
acids and essential fatty acids, as mentioned above it is preferred that the weight ratio of 
omega-3 fatty acids to omega-6 fatty acids be about 1:2 to about 1:4. 

Along with the lipids described herein which may be introduced onto a breast pad 
in accordance with the present invention to improve the health of the mother's breast and 
nipple skin and potentially the health of the baby, other additives may be introduced onto 
the breast pad in combination with the lipids described herein to further improve the breast 
and nipple skin health of the woman and possibly the health of the baby if such additives 
are ingested by the baby during breast feeding. In one embodiment, a natural moisturizing 
factor additive can be introduced onto the breast pad in addition to the lipids described 
above to increase nipple and breast skin softness and suppleness and improve nipple and 
breast skin elasticity. For example natural moisturizing factors such as sodium 
pyrrolidone carboxylic acid, urea, lactic acid, glycolic acid, phopholipids, malic acid, 
pyrivic acid or combinations could be used in combination with the lipid containing breast 
pads of the present invention. Edible humectants such as sugars and sugar alcohols 
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including mannitol, maltose, lactose, dextrose, sucrose, sorbitol, fructose, and honey could 
be used in combination with the lipids described herein to improve the overall breast and 
nipple skin health of the mother. 

In another embodiment of the present invention, other additives such as vitamin E, 
vitamin C, humectants, and aloe may also be used in combination with the lipids and 
natural moisturizing factors described herein to improve the breast and nipple skin health 
and potentially improve the health of the baby if ingested. For example, algae extract can 
be used in combination with the lipids described herein as a suitable humectant to improve 
the softness of the breast and nipple skin to facilitate breast feeding. Further, alpha 
hydroxy acids such as glycolic acid, lactic acid, and mixed fruit acids, can be used in 
combination with the lipids described herein as a suitable humectant to improve the skin 
of the breast and nipple. Along with providing a benefit to the mothers nipple and/or 
breast skin, it is important that any additives introduced onto the breast pad in combination 
with the lipids described herein not be harmful to a baby if ingested by the baby during 
breast feeding. The present invention thus provides a dual benefit in that it helps to 
maintain the breast and nipple skin of the mother and can also provide a dietary benefit to 
the suckling baby if ingested during breast feeding. 

The additives as described herein that can be used in combination with the lipid- 
containing breast pad of the present invention are typically present on the breast pad in an 
amount sufficient to provide their intended benefit. Typically, an amount of from about 
1% (by total weight of the composition) to about 15% (by total weight of the 
composition), preferably from about 1% (by total weight of the composition) to about 10% 
(by total weight of the composition) of the additive in the composition introduced onto the 
breast pad is preferred. 

In order to better enhance the benefits to the wearer of the breast pad, and 
potentially to the nursing baby, additional ingredients can be included in the compositions 
of the present invention. For example, the classes of ingredients that may be used and 
their corresponding benefits include, without limitation: antifoaming agents (reduce the 
tendency of foaming during processing); antimicrobial actives; antifungal actives; 
antiseptic actives; antioxidants (product integrity); antioxidants-cosmetic (reduce 
oxidation); astringents-cosmetic (induce a tightening or tingling sensation on skin); 
astringent-drug (a drug product that checks oozing, discharge, or bleeding when applied to 
skin or mucous membrane and works by coagulating protein); biological additives 
(enhance the performance or consumer appeal of the product); colorants (impart color to 
the product); deodorants (reduce or eliminate unpleasant odor and protect against the 
formation of malodor on body surfaces); external analgesics (a topically applied drug that 
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has a topical analgesic, anesthetic, or antipruritic effect by depressing cutaneous sensory 
receptors, or that has a topical counterirritant effect by stimulating cutaneous sensory 
receptors); film formers (to hold active ingredients on the skin by producing a continuous 
film on skin upon drying); fragrances (consumer appeal); silicones/organomodified 
5 silicones (protection, water resistance, lubricity, softness); opacifiers (reduce the clarity or 
transparent appearance of the product); powders (enhance lubricity, oil adsorption, provide 
skin protection, astringency, opacity, etc.); skin conditioning agents; solvents (liquids 
^ employed to dissolve components found useful in the cosmetics or drugs); and surfactants 

u3 (as cleansing agents, emulsifying agents, solubilizing agents, and suspending agents). 

•!? 10 The skin benefit ingredients described herein which can be incorporated onto a 

iq breast pad in accordance with the present invention alone or in combination, are preferably 

l£I introduced onto the breast pad in such an amount and in such a manner so as not to 

O 

q adversely effect, or deter a baby from, breast feeding. Specifically, the skin benefit 

s ingredient(s) incorporated onto the breast pad preferably have a pH of from about 3 to 

[7 1 5 about 8, more preferably from about 4 to about 6.5 to ensure that the pH of the 

yj ingredient(s) does not harm or adversely effect the breast and nipple skin of the mother or 

the suckling baby. It will be recognized by one skilled in the art that the skin benefit 
ul ingredients of the present invention can be utilized in combination with other non- 

antagonistic chemical agents used to control or adjust the pH of the skin benefit ingredient 
20 to an appropriate level. 

The skin benefit ingredients of the present invention can be introduced onto any 
area of a breast pad which contacts a woman's breast or nipple such that the skin benefit 
ingredient(s) may be transferred from the breast pad to the breast and/or nipple skin to 
improve the nipple and breast skin health of the mother. The skin benefit ingredients 
25 described herein are preferably incorporated onto the breast pad in an amount such that the 
breast pad is not soaked or wetted to the point where the ability of the breast pad to 
provide its primary function of absorbing leaking breast milk from the mother's breast is 
significantly compromised. In some embodiments of the present invention, it is 
advantageous to introduce the skin benefit ingredient(s) onto at least an area of the breast 
30 pad which will be in intimate contact with the mother's nipple during use such that the skin 
benefit ingredient(s) will not only improve the nipple skin health by supplying lipids lost 
during breast feeding, but will also be ingested by the baby during nursing to potentially 
improve the heath of the baby. 

In view of the above, it will be seen that the several objects of the invention are 
35 achieved. As various changes could be made in the above-described breast pads without 
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departing from the scope of the invention, it is intended that all matter contained in the 
above description be interpreted as illustrative and not in a limiting sense. 




